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© Water-disintegrable cleaning article in laminated sheet form. 

© A water-disintegrable cleaning article in a laminated sheet form comprising a laminated sheet prepared by 
sandwiching an inner sheet in between outer sheets, embossing the resultant lamiante, and impregnating the 
embossed laminate with a water-containing cleaning agent. The cleaning article is featured in that there is 
provided a difference in the content of a water-soluble binder between both sides of each of the outer sheets 
and the side thereof having a higher water-soluble binder content faces the inner sheet on each side thereof. 
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WATER-DISINTEGRABLE CLEANING ARTICLE IN LAMINATED SHEET FORM 



Background of the Invention 



The present invention relates to a water-disintegrable cleaning article in a laminated sheet form. 
5 Cleaning articles in a laminated sheet form, such as paper towel and sanitary tissue paper, are used for 
cleaning hard surfaces in a living room, a kitchen, a toilet room. etc. or for cleaning hands or anal region. 

Most of the above-described cleaning articles in a laminated sheet from are manufactured by laminating 
a plurality of thin sheets to lamination to provide a thickness appropriate for wiping a surface to be cleaned, 
applying a binder by spraying or coating to the cleaning suface of an outer sheet, i.e., the outer surface 
to thereof, to provide a strength capable of withstanding cleaning work, and subjecting the laminate to 
embossing to bond the plurality of laminated sheets together. 

The thus produced cleaning articles in a laminated sheet form are used as they are or after 
impregnation the same with a cleaning agent, a germicide or the like. The embossing not only plays the 
role of bonding laminated sheets together, but also exerts such effects as that of providing the laminated 
is sheet with desired bulkiness and soft hand and that of ensuring excellent sliding during wiping of a surface 
to be cleaned. 

These cleaning articles in a laminated form are put on top of the other or folded and then put on top of 
the other before being incorporated into a plastic container, a bag or the like to prepare a final product. 
Such a product may suffer from peeling of the sheets bonded together by embossing when the folded 

20 article is spread out or during cleaning work. Especially, a water-dlsintegrable cleaning article produced by 
impregnating a water-disintegrable laminated sheet containing a water soluble binder with a cleaning agent 
having a high water content is likely to suffer from the above-described problem of peeling. 

Accordingly, an object of the present invention is to provide a water-disintegrable cleaning article free 
from peeling of the laminated sheets when the folded article is spread out or during cleaning work. Since 

25 such a water-disintegrable cleaning article can easily be disposed of by water washing after use, it has 
been used as a toilet stool cleaner particularly for wiping hard surfaces of the floor and stool of a toilet. 
However, the currently available commercial toilet stool cleaner comprises an ordinary paper simply 
impregnated with a highly concentrated alcohol solution, so that it has a high germicidal activity but is 
unsatisfactory from the viewpoint of detergency. The paper impregnated with a highly concentrated alcohol 

30 solution can relatively well clean up contaminants derived from sebum or excreta but is insufficient 
particularly for cleaning up contaminants derived from dust etc., deposited on the floor, an outer periphery 
of stool and the tank of a toilet. Water is necessary to clean up the above-described contaminants. 
However, when a paper like a general toilet paper is simply wet with water, the structure of the paper is 
disintegrated, so that the function thereof as a cleaning article is remarkably lowered. 

35 A water-disintegrable surface cleaning article impregnated with an aqueous solution is also known from 
literature. For example, Japanese Patent Laid-Open No. 296159/1986 discloses a carrageenan-bonded, 
water-disintegrable paper impregnated with an aqueous solution of a salt such as sodium chloride or 
calcium chloride, Japanese Patent Laid-Open No. 104963/1979 discloses a water-disintegrable skin cleaning 
cloth comprising a polyvinyl alcohol-bonded, water-disintegrable paper impregnated with boric acid or an 

40 aqueous boric acid solution, and Japanese Patent Laid-Open No. 50600/1988 discloses a water-disinteg- 
rable paper comprising a water-disintegrable paper prepared by sticking fiber sheets partially fused with a 
heat-fusible fiber on both sides of a common toilet paper-like water-disintegrable paper and impregnated 
with an aqueous solution. In case of the above-described Japanese Patent Laid-Open Nos. 296159/1986 
and 104963/1979, a large amount of binder is necessary to prepare cleaning articles having a strength 

45 capable of withstanding the cleaning work. On the other hand, in the case of the Japanese Patent Laid- 
Open No. 50600/1988. since a water-insoluble resin is used, the water-disintegrable property is insufficient, 
so that when the water stream is weak, there is a risk of a water pipe to be clogged. 

Accordingly, the second object of the present invention is to provide a water-disintegrable cleaning 
article which has a strength sufficient to withstand cleaning work, is excellent in the detergency as well as in 

so the water-disintegrable property and suitable particularly, for cleaning the floor and stool of a toilet. 

It has been found that cleaning of some plastic articles, particularly toilet stools made of ABS 
(acryionitrile/butadien/styrene copolymer), with a cleaning article often causes the toilet stool to be cracked 
depending upon the kind of the cleaning agents to be incorporated. Accordingly, the third object of the 
present invention is to provide a water-disintegrable cleaning article in a laminated sheet form which 
produces no damage to the plastic, is excellent in the detergency and can give a favorable gloss to the 
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surface to be cleaned. 

Summary of the Invention 

The present inventors have made extensive and intensive studies with a view to obviating the above- 
described first problem. As a result, they have found that the problem relates to the amount of a water- 
soluble binder present on both sides of an outer sheet, and that the problem can be resolved by rendering 
the water-soluble binder content of the side thereby facing the inner sheet higher than that of the other side 
thereof, which has led to the completion of the present invention. 

Specifically, the present invention provides a water-disintegrable cleaning article in a laminated sheet 
form comprising a laminated sheet prepared by sandwiching an inner sheet in between outer sheets, 
embossing the resultant laminate and impregnating the embossed laminate with a cleaning agent containing 
30% or more of water, wherein there is provided a difference in the content of a water-soluble binder 
between both sides of each of the outer sheets and the side thereof having a higher water-soluble binder 
content faces the inner sheet on each side thereof. 

20 Brief Description of the Drawings 

Rgs. 1A, 1B and 1C are schematic diagrams showing the criteria for evaluation of a water-disintegrable 

Rg^s a schematic diagram showing a method of producing a strain in an ABS resin conducted in 
Example 8; and 

Rg. 3 is a cross-sectional view of a strained ABS resin. 

Description of the Preferred Embodiments 

There is no particular limitation on the kind of fibers for use in the formation of the sheet to be used for 
producing the water-disintegrable cleaning article in a laminated sheet form according to the present 
invention, and examples thereof include wood pulp fibers, non-wood vegetable fibers, rayon fibers, and 
synthetic fibers such as polyester fibers.. The sheet is prepared by subjecting the described fibers to the 
conventional dry or wet paper making process. 

The length, surface state, basis weight, etc., of the fiber as well have an effect on the strength of the 
sheet. In general, a beaten fiber having a fiber length of 0.01 to 5 mm. preferably 1 to 5 mm is favorably 
used. 

The basis weight of the sheet to be used as the inner layer in the present invention and that of the 
sheet to be used as the outer layer in the present invention are preferably 50 to 100 g/m 2 and 5 to 50 g/m . 
respectively, from the viewpoint of the sheet strength during cleaning work and the flexibility of the sheet 
The basis weight of the inner sheet is still preferably 15 to 100 g/m 2 , particularly preferably 15 to 50 g/m 
while the basis weight of the outer sheet is still preferably 10 to 40 g/m 2 . 

The binder content on each side of the outer sheet can be varied by a method such as one which 
comprises spraying a binder onto one side of the sheet during sheet making or one which comprises 
coating one side of the sheet with a binder by means of coating rolls and drying the coating. However, the 
method for varying the binder content is not limited thereto. 

In the outer sheet, the ratio of the binder content of one side thereof having a higher binder content to 
that of the other side thereof having a lower binder content is preferably 1.1/1 to 2.5/1. particularly 
preferably 1.2/1 to 2/1. . 

Any binder may be used in the outer sheet as far as it exhibits a strength appropriate for cleaning work. 
Examples of the water-soluble binders include polyvinyl alcohol, polysaccharide derivatives (alkali metal 
salts of carboxymethylcellulose. carboxyethylcellulose. carboxymethylated starch, etc.). synthetic polymers 
(alkali metal salts of polyacrylic acid, polymethacrylic acid, a copolymer of acrylic acid with methacrylic 
acid, a copolymer of acrylic acid or methacrylic acid with an alkyl ester of acrylic acid or an alkyl ester of 
methacrylic acid, etc.) and natural polymers (glue, casein, guar gum. xanthan gum, dielan gum. gum 
tragacanth, or pectin). 
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Moreover, it is also possible to use certain types of binders (water-soluble binder which is insoluble in a 
small amount of water but soluble in a large amount of water) which are crosslinkable with an inorganic salt. 
These types of binders may be applied by spraying or coating a binder crossl inked with an inorganic salt 
onto, a sheet Alternatively, in the case of a wet cleaning article, the binders may be applied by first 

5 spraying or coating an uncrosslinked binder only onto a sheet and then impregnating the sheet with a liquid 
active substance having, added thereto, an inorganic salt capable of crosslinking the binder. Specific 
examples of the crosslinked binders include a binder system described in Japanese Patent Laid-Open No. 
104963/1979 wherein a certain kind of bond between polyvinyl alcohol and boric acid or its salt is utilized 
and a binder system described in Japanese Patent Laid-Open No. 296159/1986 wherein a certain kind of 

10 bond between carrageenan and a specific salt is utilized. 

The crosslinked binder system used in the present invention is preferably one comprising a water- 
soluble polymer having a carboxyl group as the anionic group among the above-described water-soluble 
polymers and as a counter ion a metal selected from among alkaline earth metals, manganese. 2inc, cobalt 
and nickel (a mixed counter ion comprising the above-described polyvalent metal and an alkali metal may 

75 be used) (calcium salt of carboxymethylcellulose, zinc salt of carboxymethylcellulose. iron salt of carbox- 
ymethyl cellulose, calcium salt of acrylic acid, etc.). The water-soluble polymer having a carboxyl group is 
particularly preferably carboxymethylcellulose. The crosslinked binder system having a carboxymethylcel- 
lulose is very advantageous because it can easily satisfy the wet strength and water-disintegrable properties 
in a wide range of the amount of use. 

20 The binder is used in an amount of 1 to 30%. preferably 1 to 15%, still preferably 1 to 10%, particularly 
preferably 1 to 7% based on the dry weight of the outer sheet. 

Any type of sheets can be employed as an inner sheet as long as it can give the feeling of thickness 
during cleaning. It may be a non-binder sheet containing no binder or a sheet provided with the above- 
described binder for the purpose of forming a sheet skeleton. 

25 The laminated sheet according to the present invention is prepared by sandwiching at least one inner 
sheet in between outer sheets so as to cause the side of the outer sheet having a higher binder content to 
face the inner sheet on each side thereof and embossing the resultant laminate. 

Examples of the embossing technique include steel to steel embossing, steel to rubber embossing, 
steel to paper embossing, nested embossing and tip to tip embossing. The effect of retaining an embossed 

30 configuration in the wet state is best attained when any one of steel to steel embossing, steel to rubber 
embossing and steel to paper embossing is app|ied. The depth of the embossed pattern is preferably 0.3 to 
2 mm. 

The embossing brings about lamination of the sheets on top of the other and imparts favorable bulkines 
and soft hard to the laminated sheet. Further, it enables the hard surface to be smoothly cleaned without 
35 application of excessive force, so that fuzzing and dusting can be reduced. Further, since the protruded 
portion of the emboss concentrically gives a stress to the contaminated surface, it functions to that the 
contaminant can be effectively scratched off, which contributes to an enhancement in the cleaning effect. 

The laminated sheet thus prepared was impregnated with a cleaning agent. 

It has been believed in the art that when a water-disintegrable paper containing a water-soluble binder 

40 is impregnated with an aqueous solution, a cleaning article capable of withstanding cleaning work cannot be 
prepared without use of a water-soluble binder in an unprofitably large amount. However, this is thought to 
reside in the fact that research has hitherto been conducted on an unlaminated single sheet impregnated 
with an aqueous solution containing no water-soluble solvent or containing only a very small amount of a 
water-soluble solvent. The present inventors have made studies and, as a result, have found that the 

45 impregnation of the above-described laminated sheet with an aqueous solution containing a suitable amount 
of a water-soluble solvent enables a cleaning article having a strength enough to withstand cleaning work to 
be prepared even when the amount of use of the water-soluble binder is usual one. Specifically, the 
laminated sheet is impregnated with 100 to 250% (owf), based on the weight of the laminated sheet, of a 
cleaning solution containing 8 to 50% by weight, preferably 10 to 40% by weight of a water soluble solvent 

so and 92 to 50% by weight, preferably 90 to 60% by weight of water. 

When the amount of the water-solubie solvent is less that 8% by weight, not only it is difficult to 
prepare a cleaning article having a strength capable of withstanding cleaning work but also the emboss 
weakens and disappears. Also when the water content is less than 50%, the capability for cleaning a dust 
contaminant and a water-soluble contaminant is lowered. When the amount of the cleaning solution 

55 incorporated in the sheet is less than 100% (owf), the cleaning effect is insufficient while when the amount 
exceeds 250% (owf), it becomes difficult to maintain the strength of the cleaning article. 

Examples of the water-soluble solvent include monohydric lower alcohols such as ethanol, methanol 
and propanol, glycols such as ethylene glycol, diethylene glycol, polyethylene glycol, propylene glycol, 
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dipropylene glycol, butylene glycol and hexylene glycol, and mono- or diethers of the above-described 
glycol with a lower alcohol such as methanol, ethanol, propanol or butanol, esters of the abov -described 
glycol with a lower fatty acid and further polyhydric alcohols such as glycerin and sorbitol. They may be 
used alone or in a combination of two or more of them. The basic formulation comprises a water-soluble 
5 solvent and water. If necessary, it is possible to add ingredients such as anionic surfactants, nonionic 
surfactants, cationic surfactants and amphoteric surfactants, alkaline agents, germicides, perfumes and 
deodorants. 

In many cases, a surfactant is incorporated in an amount of 0.01 to 5% by weight for the purpose of 
enhancing the cleaning effect. Examples of the surfactant include amphoteric surfactants such as amine 

w oxide having an alkyl group having 8 to 22 carbon atoms, sulfobetaines or hydroxysulfobetaines having an 
alkyi group having 8 to 22 carbon atoms and carbobetaines having an alkyl group having 8 to 22 carbon 
atoms; anionic surfactants such as a salt of an alkylsulfuric acid having 8 to 22 carbon atoms and 1 to 30 
moles of ethylene oxide added thereto, a salt of an a-sulfofatty acid having 8 to 22 carbon atoms, a salt of 
an aJkyl(or alkenyl)succinic acid and a paraffinsulfonate having 8 to 22 carbon atoms; nonionic surfactants 

is such as an ether of a polyoxyalkylene having an alkyl group having 8 to 22 carbon atoms (in many cases, 
polyoxyethylene, polyoxypropylene or a mixture of both of them) with a glycol; and cationic surfactants 
such as a quaternary ammonium salt having one alkyl group having 8 to 14 carbon atoms. 

In the above-described solvent-containing aqueous solution system suitable for use as a water- 
containing cleaning agent in the present invention, when the amount of the water-soluble binder is 1 to 7% 

20 based on the weight of the fiber sheet, it is possible to prepare a cleaning article having a wet tensile 
strength (200 g/25 mm or more) and a surface friction strength (60 strokes or more) enough to withstand 
practical use. 

Some plastic articles, for example, a lamp shade made of polycarbonate and a toilet stool made of ABS 
(acrylonitrile/butadiene/styrene copolymer), may suffer from damage when cleaned with a water-disinteg- 
25 rable cleaning article impregnated with the above-described cleaning agent. Studies have revealed that the 
damage is caused by an alkylene oxide adduct type surfactant and a certain kind of a monohydric alcohol 
or a polyhydric alcohol and its derivative as a solvent contained in the cleaning agent. 

The present inventors have further conducted extensive and intensive studies with a view to solving the 
above-described problems and. as a result, have found that a cleaning agent comprising a particular 
30 surfactant and two particular solvents does not damage a plastic, is excellent in the detergency and imparts 
a favorable gloss to the surface to be treated. 

Specifically, a cleaning agent having the following composition is suitable as a cleaning agent to be 
incorporated into the laminated sheet: 

(a) 0.01 to 5% by weight of at least one surfactant selected from the group consisting of alkyl glycosides. 
35 sugar fatty acid esters and amphoteric surfactant; 

(b) 1 to 30% by weight of at least one water-soluble solvent selected from the group consisting of 
monohydric alcohols, polyhydric alcohols and their derivative having a vapor pressure of 2 mmHg or 
higher at 20 * c. 

(c) 0.5 to 15% by weight of at least one water-soluble solvent selected from the group consisting of 
40 ethylene glycol, propylene glycol, butanediol. glycerin and hexylene glycol; and 

(d) about 92 to 50% by weight of water. 

Among the components (a), the alkyl glycoside and sugar fatty acid ester are a sugar type nonionic 
surfactant and prepared by dehydrative condensation of a monosaccharide having a degree of polymeriza- 
' tion of 1 to 10, a polysaccharide or a complex carbohydrate with an alcohol having 8 to 18 carbon atoms or 
45 a fatty acid. The sugar type nonionic surfactant is particularly preferably a compound represented by the 
following general formula (I) or (II): 

R-0-(Z) x (I) 

50 

(R,-c-ohiZ ( n ) 

ii 

0 

55 In the above-described formulae, R is an alkyl or alkenyl group having 8 to 18 carbon atoms, preferably 10 
to 14 carbon atoms, Ri is an alkyl or alkenyl group having 7 to 17 carbon atoms, preferably 9 to 13 carbon 
atoms, x is 1 to 10, preferably 1.2 to 3, n is 1 to 2 and Z is a sugar residue. Examples of the 
monosaccharide in the sugar residue include glucose, fructose, galactose, xylose, mannose. lyxose and 
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arabinose and a mixture thereof, and examples of the disaccharide or higher polysaccharide in the sugar 
residue include maltose, xybiose, isomaltose, cellobiose, gentibiose, lactose, sucrose, nigerose, solanose, 
raffinose, gentianose and melezitose and mixtures thereof. Glucose and fructose in the case of the 
monosaccharide and maltose and sucrose in the case of the disaccharide or higher polysaccharide are 
5 preferred as a sugar material from the viewpoint of availability and low cost. 

Examples of the amphoteric surfactant as other component (a) include amino acid, amido-amino acid, 
carbobetaine and sulfobetaine amphoteric surfactants. Betaine type surfactants represented by the following 
general formulae (III) and (IV) are particularly preferred from the viewpoint of solution stability: 



COO® (I) 



SQ 3 e (IV) 



25 In the above-described formulae, R 2 is an alky I or alkenyl group having 8 to 18 carbon atoms, 
preferably 10 to 14 carbon atoms, R 3 is an alkyl group having 1 to 4 carbon atoms, preferably 1 to 2 carbon 
atoms and FU is an alkylene or hydroxyalkylene group having 1 to 6 carbon atoms. 

Among the surfactants, the alkylene oxide adduct type surfactant damages the surface of plastics. 
Therefore, the surfactant as the component (a) used in the present invention is limited to one not having 

30 any polyoxyalkylene group. 

The component (a) is incorporated in an amount of 0.01 to 5% by weight, preferably 0.1 to 5% by 
weight based on the composition. When the amount of incorporation of the component (a) is less than 
0.01% by weight, no sufficient detergency is attained. On the other hand, when the amount exceeds 5% by 
weight, there occur problems on stains accompanying wiping, stickiness, etc. 

35 In the present invention, two solvents are used. One of them is one or more solvents (b) selected from 
a monohydric alcohol, a polyhydric alcohol and its derivative having a vapor pressure of 2 mmHg (20 C) or 
above and used in an amount of 1 to 30% by weight. Specifically, examples of the monohydric alcohol 
include ethyl alcohol, isopropyl alcohol, propanol, butanol, sec-butanol and tert-butanol. Examples of the 
polyhydric alcohol and its derivative include ethylene glycol monomethyl ether, propylene glycol mon- 

40 omethyl ether, dimethyl glycol, diethyl glycol and dimethyl diglycol. The solvents having a vapor pressure 
of 2 mmHg (20* C) or more bring about no damage to polycarbonate or ABS plastics. Further, these 
solvents are useful for removing oleaginous stains derived from sebum deposited on the hard surface. 
When the amount of incorporation of the component (b) is less than 1% by weight, the solvent exhibits no 
sufficient effect of removing an oleaginous stain. On the other hand, when the amount of incorporation 

45 exceeds 30% by weight, there occur problems on odor, stickiness, risk of fire, etc. The amount of 
incorporation of the component (b) is preferably 5 to 15% by weight. 

The other solvent is at least one solvent (c) selected from ethylene glycol, propylene glycol, butanediol. 
glycerin and hexylene glycol and incorporated in an amount of 0.5 to 15% by weight. Most of the solvents 
having a vapor pressure of less than 2 mmHg (*C) attack plastics. It has been proved that the solvents 

50 used as the component (c) do not attack polycarbonate or ABS plastics although they have a vapor 
pressure of 1 mmHg (20* C) or less and are nonvolatile. Examples of the function of the above-described 
solvents include an improvement in the effect of glazing the hard surface. When the amount of incorporation 
of the component (c) is less than 0.5% by weight, no sufficient glazing effect can be attained. On the other 
hand, when the amount is 15% by weight or more, the amount of the component remaining on the hard 

55 surface becomes large, which brings about problems such as stains accompanying wiping and stickiness. 
The amount of incorporation of the component (c) is preferably 2 to 10% by weight. 

The present invention will now be described by way of the following Examples, though the present 
invention is not limited to these only. 
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Example 1 

A toilet paper-like non-binder sheet having a basis weight of 25 g/m 2 was prepared from a conifer kraft 
paper as a raw material beaten so as to exhibit a CSF (Canadian standard freeness) of 680 ml by making 
5 use of the conventional paper making machine. 

One side of the prepared non-binder sheet was coated with sodium salt of a water-soluble carbox- 
ymethylcellulose (CMC 2200; a prodcut of Daicel Chemical Industries. Ltd.) so that the content thereof on 
that side is 5% (1.25 g/m 2 ) based on the weight of the sheet. The coated sheet was dried to prepare an 
outer sheet containing sodium salt of CMC. 
w The outer sheet was subjected to the surface analysis of iron by means of an X-ray analyzer through 
the utilization of the crosslinking reaction between iron and CMC. As a result, it was found that the CMC 
content ratio between both sides of the outer sheet was 1.93/1 in terms of the ratio of the CMC content of 
the coated side to that of the non-coated side. 

Separately, a toilet paper-like non-binder sheet for use as an inner layer having a basis weight of 40 
15 g/m 2 was prepared through the use of a similar paper making machine. 

The inner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
cause the coated side of each of the outer sheets to face the inner sheet on each side thereof and the 
resultant laminate was embossed (steel to steel embossing; 0.9 mm in the height of the protruded portion; 
the same shall apply to the following Examples and Comparative Examples) to prepare a laminated sheet 
20 having a three-layered structure and a basis weight of 90 g/m 2 (25/40/25). 

The resultant laminated sheet was impregnated with the following cleaning agent in an amount of 200% 
by weight based on the weight of the laminated sheet to prepare a wet water-integrable cleaning article. 



Composition of cleaning agent 


. polyoxyethylene alkyl ether 


0.5% by weight 


average length of alkyl chain; 1 2 


average number of moles of added EO: 7 


. benzalkonium chloride 


0.01% by weight 


. ethanol 


46% by weight 


. diethanolamine 


3% by weight 


. water 


the balance 



The properties of the water-disintegrable cleaning article in a sheet form thus prepared were evaluated 
by the following methods. 

40 

< Bonding strength between outer sheet and inner sheet> 

The wet water-disintegrable cleaning article prepared above was cut into a strip having a width of 25 
mm and a length of 150 mm. The outer sheets were peeled off the inner sheet at one end in the 
45 longitudinal direction of the strip by above 15 mm. The peeled portion of each of the outer sheet and the 
inner sheet was fixed respectively to the two testpiece clamps and the bonding strength between the outer 
sheet and the inner sheet was measured at a tensile rate of 300 mm/min. 



so <Peeling between laminated sheets> 

Wet water-disintegrable cleaning articles (size: 30 cm x 30 cm) were each folded into four, and the 10 
folded cleaning articles were put on top of the other and placed in a container. The container was handed 
over to 50 housewives (panelists) for use in the cleaning of places associated with the residence to evaluate 
55 the peeling of the laminated sheets when the folded article is spread out during cleaning. 

The criteria for the evaluation are as follows. 
O: all the panelists (50 panelists) answered that no peeling of the laminated sheet was observed. 
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®: more than 80% of the panelists (40 to 49 
panelists) answered that no peeling of the 
5 laminated sheet was observed. 

A: 60% or more and less than 80% of the panelists (30 to 39 panelists) answered that no peeling of the 
laminated sheet was observed. 
70 x: less than 60% of the panelists (29 panelists or less) answered that no peeling of the laminated sheet was 
observed. 

The results are shown in Table 1 . 



is Comparative Example 1 

A wet water-disintegrable cleaning article was prepared in the same manner as that of Example 1 by 
sandwiching the inner sheet in between the outer sheets, each prepared in Example 1, except that the non- 
coated side of each of the outer sheets was caused to face the inner sheet on each side thereof and the 
20 resultant laminate was embossed (steel to steel embossing). The evaluation of the cleaning article thus 
prepared was conducted in the same manner as that of Example 1. 

The results are shown in Table 1 . 

Table 1 

25 





Peeling between 
laminated sheets 


Bonding strength between outer 
and inner sheets (g/25 mm) 


Ex. 1 


O 


14 


Com p. Ex. 1 


X 


7 



35 

Example 2 

A toilet paper-like non-binder sheet having a basic weight of 25 g/m 2 was prepared from a conifer kraft 
paper as a raw material beaten so as to exhibit a CSF (Canadian standard freeness) of 680 ml by making 
40 use of the conventional paper making machine. 

One side of the prepared non-binder sheet was coated by spraying with sodium salt of a water-soluble 
carboxymethylcellulose (FT-3; a product of Sanyo-Kokusaku Pulp co., Ltd.) dissolved in water in a 
concentration of 3% so that the content thereof at that side is 5% (1.25 m/m 2 ) based on the weight of the 
sheet. The coated sheet was dried to prepare an outer sheet containing sodium salt of CMC. 
45 The outer sheet was subjected to measurement of the CMC content ratio of the spray-coated side to 
the non-spray-coated side in the same manner as that of Example 1 and found to be 1 .3/1 . 

On the other hand, a toilet paper-like non-binder sheet for use as an inner layer having a basis weight 
of 40 g/m 2 was prepared through the use of a similar paper making machine. 

The inner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
so cause the spray-coated side of each of the outer sheets to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing) to prepare a laminated sheet having a 
three-layered structure and a basis weight of 90 g/m 2 (25/40/25). 

The resultant laminated sheet was impregnated with the following cleaning agent in an amount of 200% 
by weight based on the weight of the laminated sheet to prepare a wet water-disintegrable cleaning article. 

55 
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Composition of cleaning agent 


. polyoxyethylene alkyl ether 


0.5% by weight 


average length of alkyl chain: 12 


average number of moles of added EO: 7 


. benzalkonium chloride 


0.01% by weight 


. calcium chloride 


3% by weight 


. ethanol 


10% by weight 


. propylene glycol 


7% by weight 


. ton exchanged water 


the balance 



The properties of the water-disintegrable cleaning article in a sheet form thus prepared were evaluated 
in the same manner as that of Example 1. The wet tensile strength and surface friction strength of the 
cleaning article were evaluated by the following methods. 

<Wet tensile strength> 

A water-disintegrable cleaning article in a sheet form impregnated with a cleaning agent was cut into a 
strip having a width of 25 mm and a length of 100 mm. Then, the strip was immediately subjected to 
measurement of the breaking strength by making use of a universal compression tensile tester (RTM-25 
manufactured by Orientec Corp.) under conditions of a tensile rate of 300 mm/min and a testpiece clamping 
distance of 50 mm. 



<Surface friction strength> 

A tile plate having joints Ooint width: 3 mm) comprising tiles having a size of 24 mm x 24 mm arranged 
in 5 rows in the vertical direction and in 15 rows in the lateral direction was prepared, and the surface of the 
tile plate was wiped up in the lateral direction with a water-integrabie cleaning article in a sheet form 
impregnated with a cleaning agent under a load of 1 kg/cm 2 at a stroke of 30 cm. 

The number of repetitive strokes necessary for a fluffy mass to remain on the tile plate due to fuzzing 
of the water-integrable cleaning article in a sheet form impregnated with a cleaning agent were regarded as 
the surface friction strength by supposing that one reciprocation of a stroke of 30 cm was one stroke. 

The results are shown in Table 2. 



Comparative Example 2 

A wet water-disintegrabie cleaning article was prepared in the same manner as that of Example 2 by 
sandwiching the inner sheet in between the outer sheets, each prepared in Example 2, except that the non- 
spray-coated side of each of the outer sheets was caused to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing). The above-described evaluation was 
conducted on the cleaning article thus prepared. 

The results are shown in Table 2. 
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Table 2 





Peeling between 
laminated sheets 


Bonding strength between 
outer and inner sheets (g/25 
mm) 


Wet tensile 
strength (g/25 
mm) 


Surface friction 
strength (number of 
strokes) 


Ex.2 


O 


13 


420 


100 


Comp. Ex. 2 


A 


7 


430 


109 



10 



Example 3 

15 

An aqueous CMC/Ca(CH 2 COO)2 solution prepared by dissolving a mixture of sodium salt of carbox- 
ymethylcellulose (CMC1330; a product of Daicel Chemical Industries, Ltd.) with calcium acetate in water in 
respective concentrations of 3% and 0.75% was sprayed on only one side of a web (basis weight: 20 g/m 2 ) 
of a disintegrated and laminated conifer fluff pulp so that the amount of the aqeuous solution is 20% (4 
20 g/m 2 ) based on the web. The coated web was dried to prepare an outer sheet containing calcium salt of 
CMC (crosslinked binder). 

The above-described outer sheet was subjected to measurement of the CMC content ratio of the spray- 
coated side to the non-spray-coated side in the same manner as that of Example 1 and found to be 1.2/1. 

Separately, polyvinyl alcohol (PVA-110; a product of Kuraray Co., Ltd.) was sprayed on one side of a 
25 web (basis weight: 20 g/m 2 ) of a disintegrated and laminated conifer fluff pulp only for the purpose of 
forming a sheet skeleton and then dried to prepare an inner sheet. 

The inner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
cause the spray-coated side of each of the outer sheets to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing) to prepare a laminated sheet having a 
30 three-layered structure and a basis weight of 90 g/m 2 (20/50/20). 

The resultant laminated sheet was impregnated with the same cleaning agent as that used in Example 2 
in an amount of 170% by weight based on the weight of the laminated sheet to prepare a wet water- 
disintegrable cleaning article. 

The properties of the cleaning article in a sheet form thus prepared were evaluated in the same manner 
35 as that of Example 2. 

The results are shown in Table 3. 



Comparative Example 3 

40 

A wet water-disintegrable cleaning article was prepared in the same manner as that of Example 3 by 
sandwiching the inner sheet in between the outer sheets, each prepared in Example 3, except that the non- 
spray-coated side of each of the outer sheets was caused to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing). The cleaning article thus prepared was 
45 evaluated in the same manner as that of Example 3. 

The results are shown in Table 3. 

Table 3 



50 




Peeling between 


Bonding strength between 


Wet tensile 


Surface friction 






laminated sheets 


outer and inner sheets (g/25 


strength (g/25 


strength (number of 








mm) 


mm) 


strokes) 


55 


Ex.3 


O 


12 


380 


88 


Comp., Ex. 3 


X 


7 


370 


85 
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Examples 4 to 7 and Comparative Examples 4 to 12 

Laminated sheets prepared in the following Preparation Examples 1 to 5 were impregnated with 
cleaning agents having compositions specified in Table 4 to prepare water-disintegrable cleaning articles. 

The laminated sheets prepared in Preparation Examples 1 to 5 were cut into a size of 20 cm x 20 cm 
and impregnated with the cleaning agents in an amount of 200% (owf) based on the weight of the sheet. 
The resultant cleaning articles were evaluated by the following methods. 



Preparation Examples on Laminated Sheet 



Preparation Example 1 

A toilet paper-like water-disintegrable sheet A having a basis weight of 25 g/m 2 and another sheet B 
having a basis weight of 40 g/m 2 were prepared from a conifer kraft pulp as a raw material beaten so as to 
exhibit a CSF value of 680 ml by making use of a cylinder Yankee machine. 

The prepared water-disintegrable sheet (A) having a basis weight of 25 g/m 2 was spray-coated with a 
water-soluble binder comprising sodium salt of carboxymethyicellulose (CMC 2280; a product of Daicel 
Chemical Industries. Ltd.) dissolved in water in a concentration of 0.5% so that the CMC content is 5% 
based on the weight of the sheet. The coated sheet was dried to prepare a CMC-containing sheet (C). 

The two CMC-containing sheets (C) having a basis weight of 25 g/m 2 thus prepared were used as the 
outer layer while a water-disintegrable sheet (B) having a basis weight of 40 g/m 2 was used as the inner 
layer to preapre a laminate. The surface coated with the binder of the outer layer faced the inner layer. The 
resultant laminate was embossed to prepare a laminated sheet of a three-layered structure having a basis 
weight of 90 g/m 2 (25/40/25). 



Preparation Example 2 

The water-disintegrable sheet (A) having a basis weight of 25 g/m 2 prepared in Preparation Example 1 
was spray-coated with a water-soluble binder comprising sodium salt of carboxymethyicellulose (CMC 
2280; a product of Daicel Chemical Industrial, Ltd.) dissolved in water in a concentration of 0.5% so that the 
CMC content is 3% based on the weight of the sheet. The coated sheet was further spray-coated with a 1% 
aqueous calcium chloride solution so that the calcium chloride contant is 2% based on the weight of the 
sheet. The resultant laminate was dried to prepare a sheet (D) containing CMC and a calcium ion. 

The two sheets (D) containing CMC and a calcium ion and having a basis weight of 25 g/m 2 thus 
prepared were used as the outer layer while a water-disintegrable sheet (B) having a basis weight of 40 
g/m 2 prepared in Preparation Example 1 was used as the inner layer to prepare a laminate. The surface 
coated with the binder of the outer layer faced the inner layer. The resultant laminate was embossed to 
prepare a laminated sheet of a three-layered structure having a basis weight of 90 g/m 2 (25/40/25). 



Preparation Example 3 (Comparative) 

The two water-disintegrable sheets (A) having a basis weight of 25 g/m 2 prepared in Preparation 
Example 1 were used as the outer layer while a water-disintegrable sheet (B) having a basis weight of 40 
g/m 2 prepared in Preparation Example 1 was used as the inner layer to prepare a laminate. The resultant 
laminate was embossed to prepare a laminated sheet of a three-layered structure having a basis weight of 
90 g/m 2 (25/40/25). 



Preparation Example 4 (Comparative) 

A toilet paper-like sheet (E) having a basis weight of 8 g/m 2 was prepared from a mixed raw material 
comprising 93% by weight of a beatened conifer kraft pulp used in Preparation Example 1 and a 7% by 
weight of a synthetic pulp of polyethylene [SWP® E-400; a product of Mitsui Petrochemical Industries, Ltd.] 
by making use of a cylinder Yankee machine. Similarly, a water-disintegrable sheet (F) having a basis 
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weight of 74 g/m 2 was prepared from the above-described conifer kraft pulp as a raw material. 

Two sheets (E) and one sheet (F) prepared above were used as the outer layer and the inner layer, 
respectively, to prepare a laminate. The resultant laminate was heat-treated by means of a flat heat roller at 
150° C to prepare a laminated sheet of a three-layered structure having a basis weight of 90 g/m 2 (8/74/84). 

5 

Preparation Example 5 (Comparative) 

Two sheets (E) prepared in Preparation Example 4 and one sheet (F) prepared in Preparation Example 
io 4 were used as the outer layer and the inner layer, respectively, to prepare a laminate. The resultant 
laminate was heat-embossed by means of a heat roller having unevennesses at 150*C to prepare a 
laminated sheet of a three-layered structure having a basis weight of 90 g/m 2 (8/74/8). 

The emboss provided in the Preparation Examples 1 to 3 and 5 was a steel match emboss having an 
emboss pattern depth of 0.9 mm. 

75 

<Wet tensile strength> 

The wet tensile strength was measured by the method described in Example 2. 

20 

<Surface friction strength> 

The wet tensile strength was measured aJso by the method described in Example 2. 

25 

< Practicality evaluation by panelists> 

The cleaning agent-impregnated sheets thus prepared as a cleaning article was handed over to 50 
30 housewives (panelists) for in the cleaning a toilet to evaluate the strength of the cleaning articles. 
The criteria for the evaluation are as follows: 
o: at least 80% of the panelists (40 panelists) answered that the strength was excellent. 

@: 70 to 80% of the panelists (35 to 39 

35 > 

panelists) answered that the strength was 
excellent. 

40 A: 50 to 70% of the panelists (25 to 34 panelists) answered that the strength was excellent, 
x less than 50% of the panelists (24 panelists or less) answered that the strength was excellent. 



<Water-disintegrable property> 

200 ml of tap water (20° C) was placed in a 3-t beaker and stirred (300 rpm) with a stirrer. A cleaning 
article cut into a size of 50 mm x 50 mm was put into this system. The resultant dispersion was poured at 
once into a sieve having a size of 10 mm x 10 mm 60 sec and 90 sec after the cut cleaning article was put 
into the system to observe the state of the cleaning article caught in a net 1 of the sieve. 

The criteria for the evaluation are as follows: 
o: a small amount of the cleaning article 2 remains in lines or crossed portions of the net of the sieve (see 
Fig.lA). 

A: the cleaning article 2 remains to such an extent that a half or less of the meshes of one sieve are 
covered (see Fig. 1 B). 

x: the cleaning article 2 remains to such an extent that more than half of the meshes are covered (see Fig. 
1C). 
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<Detergency (dirt caused by deposition of dust)> 

A white tile (20 cm x 20 cm) was allowed to stand on a shelf in a toilet room for 3 months. The surface 
of the shelf was mildly wiped with a cleaning article by hand to evaluate the detergency against dirt caused 
s by deposition of dust. 

The criteria for the evaluation are as follows: 
o: a cleaning stripe was hardly produced. 
A: a cleaning stripe was produced to a small extent, 
x: a cleaning stripe was produced to a considerable extent. 



<Detergency (oleaginous dirt)> 

Beef tallow was applied to a black tile (20 cm x 20 cm), and the surface of the tile was well wiped with 
T5 a tissue paper. Water was repelled by a coating of the beef tallow provided on the surface of the tile. The 
surface was cleaned with a cleaning article, and water was spread on the surface of the black tile to 
compare the water repellency of the surface with that in the case of a normal tile. 

The criteria for the evaluation are as follows: 
o: the water repellency was equal to that of an uncoated tile. 
20 A: a small amount of the beef tallow coating remained unremoved. 

x: 30% or more of the beef tallow coating partially remained unremoved. 
The evaluation results are given in Table 1. 



35 



40 



45 



50 



55 
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Results 

The emboss of the cleaning article prepared in Comparative Example 9 disappeared during cleaning 
work. The emboss of the cleaning article prepared in Comparative Example 6 disappeared when hermeti- 
cally sealed in an aluminum foil, stored at room temperature for 6 months and used for cleaning work. 
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By contrast, in Examples 4. 5, 6 and 7 wherein water-disintegrable cleaning articles of the present 
invention were used, no emboss disappeared even when they were similarly stored at room temperature 
and stored for 6 months. 

5 

Example 8 

Cleaning agents (containing calcium chloride in an amount of 3%) listed in Tables 5 and 6 were 
prepared to evaluate damage to ABS resin, detergency and dirt residue uncleaned by the following 
70 methods. 

<Method of evaluating damage to ABS resin> 

75 A test piece of an ABS resin (Mitsubishi-Monsanto Co., Ltd.) having a size of 230 mm x 35 mm x 2 mm 
is fixed onto the surface of a polyvinyl chloride pipe having a diameter of 267 mm as shown in Fig. 2 to 
give a strain of 0.74% as shown in Fig. 3. 

The strain is calculated by the following equation: 

20 

Strain (%) = 1 ~ L x 100 

The strained ABS resin, i.e., stressed ABS resin, was cleaned 10 times (one reciprocation was regarded 
25 as one run) with the laminated sheet obtained in Example 2 weighing 1 g in the dry state impregnated with 
1.7 g of an aqueous cleaning agent solution and allowed to stand at 20 C and 65% RH for 24 hr to 
evaluate the damage to ABS resin. 

The criteria for the evaluation are as follows: 
3Q o: no abnormal phenomenon occurred, 
x: cracking occurred. 

<Method of evaluating dirt residue uncleaned> 

35 The surface of a plastic was wiped five times to evaluate the dirt residue uncleaned. The criteria for 
evaluation are as follows: 
o: no double cleaning was needed. 
A: a slight cleaning stain remained, 
x: a cleaning stain remained. 

40 

< Method of evaluating glazing effect> 

The surfaces of the plastic and the tile were cleaned to evaluate surface gloss. The criteria for 
evaluation are as follows: 
o: gloss was observed. 
A: slight gloss was observed, 
x: no gloss was observed. 

50 

< Method of evaluating detergency> 

The floor, wall, door, sash, toilet stool, lighting equipment, etc. of a general home were cleaned to 
evaluate the detergency. The criteria for the evaluation are as follows: 
o: 80% of the dirt was removed. 
A: 20 to 50% of the dirt was removed, 
x: scarcely any dirt was removed. 



15 



EP0 421 163 A2 



Trie evaluations of dirt residue uncleaned, glazing effect and detergency were conducted by impregnat- 
ing a laminated sheet prepared in Example 22 (dry weight: 2.6 g) with 5.0 g of the cleaning agent and 
wiping the sheet. 

The evaluation results are given in Table 1. 

For comparison, the ingredients of the cleaning agent were varied, and the results are given in Table 6. 
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Table 6 



(Comparative Examples) 
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*1 : average length of alkyl chain: 1 2 

*2: average length of alkyl chain: 12 average number of moles of addition of ethylene oxide: 6 



Claims 

1. A water-disintegrable cleaning article in a laminated sheet form comprising a laminated sheet prepared 
by sandwiching an inner sheet in between outer sheets, embossing the resultant laminate, and impregnating 
the embossed laminate with, a water-containing cleaning agent, wherein there is provided a difference in the 
content of a water-soluble binder between both sides of each of the outer sheets and the side thereof 
having a higher water-soluble binder content faces the inner sheet on each side thereof. 

2. A water-disintegrable cleaning article in a laminated sheet form according to claim 1 . wherein the outer 
sheet has a water-soluble binder applied to the side thereof facing the inner sheet by spraying or coating. 

3. A water-disintegrable cleaning article in a laminated sheet form according to claim 1 or 2, wherein the 
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basis weight of the outer sheet is 5 to 50 g/m 2 and the amount of use of the binder is 1 to 30% by weight 
based on the dry weight of the outer sheet. 

4. A water-disintegrable cleaning article in a laminated sheet form according to any one of claims 1 to 3, 
wherein the water-containing cleaning agent comprises 8 to 50% by weight of a water-soluble solvent and 

s 92 to 50% by weight of water and is incorporated in an amount of 100 to 250% based on the weight of the 
sheet 

5. A water-disintegrable cleaning article in a laminated sheet form according to claim 4, which further 
comprises 0.01 to 5% by weight of a surfactant. 

6. A water-disintegrable cleaning article in a laminated sheet form accoridng to claim 4 or 5, wherein the 
w water-containing cleaning agent comprises: 

(a) 0.01 to 5% by weight of at least one surfactant selected from the group consisting of alkyl glycosides, 
sugar fatty acid esters and amphoteric surfactants; 

(b) 1 to 30% by weight of at least one water-soluble solvent selected from the group consisting of 
monohydric alcohols, polyhydric alcohols and their derivatives having a vapor pressure of 2 mmHg or 

75 higher at 20 " C; and 

(c) 0.5 to 15% by weight of at least one water-soluble solvent selected from the group consisting of 
ethylene glycol, propylene glycol, butanediol, glycerin and hyxylene glycol. 
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D scription 

Background of the Invention 

5 The present invention relates to a water-disintegrable cleaning article in a laminated sheet form. 

Cleaning articles in a laminated sheet form, such as paper towel and sanitary tissue paper, are used for 
cleaning hard surfaces in a living room, a kitchen, a toilet room, or for cleaning hands or anal region. 

Most of the above-described cleaning articles in a laminated sheet form are manufactured by laminating 
a plurality of thin sheets to lamination to provide a thickness appropriate for wiping a surface to be cleaned, 
70 applying a binder by spraying or coating to the cleaning suface of an outer sheet, i.e., the outer surface 
thereof, to provide a strength capable of withstanding cleaning work, and subjecting the laminate to 
embossing to bond the plurality of laminated sheets together. 

The thus produced cleaning articles in a laminated sheet form are used as they are or after 
impregnation the same with a cleaning agent, a germicide or the like. The embossing not only plays the 
75 role of bonding laminated sheets together, but also exerts such effects as that of providing the laminated 
sheet with desired bulkiness and soft hand and that of ensuring excellent sliding during wiping of a surface 
to be cleaned. 

These cleaning articles in a laminated form are put on top of the other or folded and then put on top of 
the other before being incorporated into a plastic container, a bag or the like to prepare a final product. 

20 Such a product may suffer from peeling of the sheets bonded together by embossing when the folded 
article is spread out or during cleaning work. Especially, a water-disintegrable cleaning article produced by 
impregnating a water-disintegrable laminated sheet containing a water soluble binder with a cleaning agent 
having a high water content is likely to suffer from the above-described problem of peeling. 

Accordingly, an object of the present invention is to provide a water-disintegrable cleaning article free 

25 from peeling of the laminated sheets when the folded article is spread out or during cleaning work. Since 
such a water-disintegrable cleaning article can easily be disposed of by water washing after use, it has 
been used as a toilet stool cleaner particularly for wiping hard surfaces of the floor and stool of a toilet. 
However, the currently available commercial toilet stool cleaner comprises an ordinary paper simply 
impregnated with a highly concentrated alcohol solution, so that it has a high germicidal activity but is 

30 unsatisfactory from the viewpoint of detergency. The paper impregnated with a highly concentrated alcohol 
solution can relatively well clean up contaminants derived from sebum or excreta but is insufficient 
particularly for cleaning up contaminants derived from dust, deposited on the floor, an outer periphery of 
stool and the tank of a toilet. Water is necessary to clean up the above-described contaminants. However, 
when a paper like a general toilet paper is simply wet with water, the structure of the paper is disintegrated, 

35 so that the function thereof as a cleaning article is remarkably lowered. 

A water-disintegrable surface cleaning article impregnated with an aqueous solution is also known from 
literature. For example, JP-A-61-296159 discloses a carrageenan-bonded, water-disintegrable paper impreg- 
nated with an aqueous solution of a salt such as sodium chloride or calcium chloride, JP-A-54-1 04963 
discloses a water-disintegrable skin cleaning cloth comprising a polyvinyl alcohol-bonded, water-disinteg- 

40 rable paper impregnated with boric acid or an aqueous boric acid solution, and JP-A-63-50600 discloses a 
water-disintegrable paper comprising a water-disintegrable paper prepared by sticking fiber sheets partially 
fused with a heat-fusible fiber on both sides of a common toilet paper-like water-disintegrable paper and 
impregnated with an aqueous solution. In case of the above-described JP-A-61-296159 and 54-104963, a 
large amount of binder is necessary to prepare cleaning articles having a strength capable of withstanding 

45 the cleaning work. On the other hand, in the case of the JP-A-63-50600, since a water-insoluble resin is 
used, the water-disintegrable property is insufficient, so that when the water stream is weak, there is a risk 
of a water pipe to be clogged. 

Accordingly, the second object of the present invention is to provide a water-disintegrable cleaning 
article which has a strength sufficient to withstand cleaning work, is excellent in the detergency as welt as in 

so the water-disintegrable property and suitable particularly for cleaning the floor and stool of a toilet. 

It has been found that cleaning of some plastic articles, particularly toilet stools made of ABS 
(acrylonitrile/butadien/styrene copolymer), with a cleaning article often causes the toilet stool to be cracked 
depending upon the kind of the cleaning agents to be incorporated. Accordingly, the third object of the 
present invention is to provide a water-disintegrable cleaning article in a laminated sheet form which 

55 produces no damage to the plastic, is excellent in the detergency and can give a favourable gloss to the 
surface to be cleaned. 

EP-A-0 112 654 discloses a sheet-like article which is formed by sandwiching different sheets. These 
sheets can be bonded by bonding substrates. However, the inner sheet of these sheet-like article is not 
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impregnated with a cleaning agent and the sandwich-sheet disclosed in this document is not water- 
disintegrable. 

Summary of the Invention 

5 

The present inventors have made extensive and intensive studies with a view to obviating the above- 
described first problem. As a result, they have found that the problem relates to the amount of a water- 
soluble binder present on both sides of an outer sheet, and that the problem can be resolved by rendering 
the water-soluble binder content of the side thereby facing the inner sheet higher than that of the other side 

jo thereof, which has led to the completion of the present invention. 

Specifically, the present invention provides a water-disintegrable embossed laminated cleaning article in 
a laminated sheet form comprising a laminated sheet comprising an inner sheet in between outer sheets 
wherein the outer sheet has a water-soluble binder applied to the side thereof facing the inner sheet by 
spraying or coating wherein the basis weight of the outer sheet is 5 to 50 g/m 2 and the amount of use of the 

75 binder is 1 to 30 % by weight based on the dry weight of the outer sheet, wherein the embossed laminate 
is impregnated with a water-containing cleaning agent which comprises 8 to 50 % by weight of a water- 
soluble solvent and 92 to 50 % by weight of water and is incorporated in an amount of 1 00 to 250 % based 
on the weight of the sheet. 

20 Brief Description of the Drawings 

Figs. 1A, 1B and 1C are schematic diagrams showing the criteria for evaluation of a water-disintegrable 
property; 

Fig. 2 is a schematic diagram showing a method of producing a strain in an ABS resin conducted in 
25 Example 8; and 

Fig. 3 is a cross-sectional view of a strained ABS resin. 

Description of the Preferred Embodiments 

30 There is no particular limitation on the kind of fibers for use in the formation of the sheet to be used for 
producing the water-disintegrable cleaning article in a laminated sheet form according to the present 
invention, and examples thereof include wood pulp fibers, non-wood vegetable fibers, rayon fibers, and 
synthetic fibers such as polyester fibers. The sheet is prepared by subjecting the described fibers to the 
conventional dry or wet paper making process. 

as The length, surface state, basis weight, of the fiber as well have an effect on the strength of the sheet. 
In general, a beaten fiber having a fiber length of 0.01 to 5 mm, preferably 1 to 5 mm is favorably used. 

The basis weight of the sheet to be used as the inner layer in the present invention and that of the 
sheet to be used as the outer layer in the present invention are preferably 5 to 100 g/m 2 and 5 to 50 g/m 2 , 
respectively, from the viewpoint of the sheet strength during cleaning work and the flexibility of the sheet. 

40 The basis weight of the inner sheet is still preferably 15 to 100 g/m 2 , particularly preferably 15 to 50 g/m 2 
while the basis weight of the outer sheet is still preferably 10 to 40 g/m 2 . 

The binder content on each side of the outer sheet can be varied by a method such as one which 
comprises spraying a binder onto one side of the sheet during sheet making or one which comprises 
coating one side of the sheet with a binder by means of coating rolls and drying the coating. However, the 

45 method for varying the binder content is not limited thereto. 

In the outer sheet, the ratio of the binder content of one side thereof having a higher binder content to 
that of the other side thereof having a lower binder content is preferably 1.1/1 to 2.5/1, particularly 
preferably 1.2/1 to 2/1. 

Any binder may be used in the outer sheet as far as it exhibits a strength appropriate for cleaning work. 

so Examples of the water-soluble binders include polyvinyl alcohol, polysaccharide derivatives (alkali metal 
salts of carboxymethylcellulose, carboxyethylcellulose, carboxymethylated starch,), synthetic polymers 
(alkali metal salts of polyacrylic acid, polymethacrylic acid, a copolymer of acrylic acid with methacrylic 
acid, a copolymer of acrylic acid or methacrylic acid with an alky I ester of acrylic acid or an alky I ester of 
methacrylic acid,) and natural polymers (glue, casein, guar gum, xanthan gum, dielan gum, gum tragacanth, 

55 or pectin). 

Moreover, it is also possible to use certain types of binders (water-soluble binder which is insoluble in a 
small amount of water but soluble in a large amount of water) which are crosslinkable with an inorganic salt. 
These types of binders may be applied by spraying or coating a binder crosslinked with an inorganic salt 
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onto a sheet. Alternatively, in the case of a wet cleaning article, the binders may be applied by first 
spraying or coating an uncrosslinked binder only onto a sheet and then impregnating the sheet with a liquid 
active substance having, added thereto, an inorganic salt capable of crosslinking the binder. Specific 
examples of the crosslinked binders include a binder system described in J P-A-54- 104963/ wherein a 
5 certain kind of bond between polyvinyl alcohol and boric acid or its salt is utilized and a binder system 
described in JP-A-61-296159 wherein a certain kind of bond between carrageenan and a specific salt is 
utilized. 

The crosslinked binder system used in the present invention is preferably one comprising a water- 
soluble polymer having a carboxyl group as the anionic group among the above-described water-soluble 

to polymers and as a counter ion a metal selected from among alkaline earth metals, manganese, zinc, cobalt 
and nickel (a mixed counter ion comprising the above-described polyvalent metal and an alkali metal may 
be used) (calcium salt of carboxymethylcellulose, zinc salt of carboxymethylcellulose, iron salt of carbox- 
ymethylcellulose, calcium salt of acrylic acid,.). The water-soluble polymer having a carboxyl group is 
particularly preferably carboxymethylcellulose. The crosslinked binder system having a carboxymethylcel- 

75 lulose is very advantageous because it can easily satisfy the wet strength and water-disintegrable properties 
in a wide range of the amount of use. 

The binder is used in an amount of 1 to 30%, preferably 1 to 15%, still preferably 1 to 10%, particularly 
preferably 1 to 7% based on the dry weight of the outer sheet. 

Any type of sheets can be employed as an inner sheet as long as it can give the feeling of thickness 

20 during cleaning. It may be a non-binder sheet containing no binder or a sheet provided with the above- 
described binder for the purpose of forming a sheet skeleton. 

The laminated sheet according to the present invention is prepared by sandwiching at least one inner 
sheet in between outer sheets so as to cause the side of the outer sheet having a higher binder content to 
face the inner sheet on each side thereof and embossing the resultant laminate. 

25 Examples of the embossing technique include steel to steel embossing, steel to rubber embossing, 
steel to paper embossing, nested embossing and tip to tip embossing. The effect of retaining an embossed 
configuration in the wet state is best attained when any one of steel to steel embossing, steel to rubber 
embossing and steel to paper embossing is applied. The depth of the embossed pattern is preferably 0.3 to 
2 mm. 

30 The embossing brings about lamination of the sheets on top of the other and imparts favorable bulkines 
and soft hand to the laminated sheet. Further, it enables the hard surface to be smoothly cleaned without 
application of excessive force, so that fuzzing and dusting can be reduced. Further, since the protruded 
portion of the emboss concentrically gives a stress to the contaminated surface, it functions to that the 
contaminant can be effectively scratched off, which contributes to an enhancement in the cleaning effect. 

35 The laminated sheet thus prepared was impregnated with a cleaning agent. 

It has been believed in the art that when a water-disintegrable paper containing a water-soluble binder 
is impregnated with an aqueous solution, a cleaning article capable of withstanding cleaning work cannot be 
prepared without use of a water-soluble binder in an unprofitably large amount. However, this is thought to 
reside in the fact that research has hitherto been conducted on an unlaminated single sheet impregnated 

40 with an aqueous solution containing no water-soluble solvent or containing only a very small amount of a 
water-soluble solvent. The present inventors have made studies and, as a result, have found that the 
impregnation of the above-described laminated sheet with an aqueous solution containing a suitable amount 
of a water-soluble solvent enables a cleaning article having a strength enough to withstand cleaning work to 
be prepared even when the amount of use of the water-soluble binder is usual one. Specifically, the 

45 laminated sheet is impregnated with 100 to 250% (owf), based on the weight of the laminated sheet, of a 
cleaning solution containing 8 to 50% by weight, preferably 10 to 40% by weight of a water soluble solvent 
and 92 to 50% by weight, preferably 90 to 60% by weight of water. 

When the amount of the water-soluble solvent is less than 8% by weight, not only it is difficult to 
prepare a cleaning article having a strength capable of withstanding cleaning work but also the emboss 

so weakens and disappears. Also when the water content is less than 50%, the capability for cleaning a dust 
contaminant and a water-soluble contaminant is lowered. When the amount of the cleaning solution 
incorporated in the sheet is less than 100% (owf), the cleaning effect is insufficient while when the amount 
exceeds 250% (owf), it becomes difficult to maintain the strength of the cleaning article. 

Examples of the water-soluble solvent include monohydric lower alcohols such as ethanol, methanol 

55 and propanol, glycols such as ethylene glycol, diethylene glycol, polyethylene glycol, propylene glycol, 
dipropylene glycol, butylene glycol and hexylene glycol, and mono- or diethers of the above-described 
glycol with a lower alcohol such as methanol, ethanol, propanol or butanol, esters of the above-described 
glycol with a lower fatty acid and further polyhydric alcohols such as glycerin and sorbitol. They may be 
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used alone or in a combination of two or more of them. The basic formulation comprises a water-soluble 
solvent and water. If necessary, it is possible to add ingredients such as anionic surfactants, non ionic 
surfactants, cationic surfactants and amphoteric surfactants, alkaline agents, germicides, perfumes and 
deodorants. 

5 In many cases, a surfactant is incorporated in an amount of 0.01 to 5% by weight for the purpose of 
enhancing the cleaning effect. Examples of the surfactant include amphoteric surfactants such as amine 
oxide having an alky I group having 8 to 22 carbon atoms, sulfobetaines or hydroxysulfobetaines having an 
alky I group having 8 to 22 carbon atoms and carbobetaines having an alky I group having 8 to 22 carbon 
atoms; anionic surfactants such as a salt of an alkytsulfuric acid having 8 to 22 carbon atoms and 1 to 30 

10 moles of ethylene oxide added thereto, a salt of an a-sulfofatty acid having 8 to 22 carbon atoms, a salt of 
an alkyl(or alkenyl)succinic acid and a paraffinsulfonate having 8 to 22 carbon atoms; nonionic surfactants 
such as an ether of a polyoxyalkylene having an alkyl group having 8 to 22 carbon atoms (in many cases, 
polyoxyethylene, polyoxy propylene or a mixture of both of them) with a glycol; and cationic surfactants 
such as a quaternary ammonium salt having one alkyl group having 8 to 14 carbon atoms. 

75 In the above-described solvent-containing aqueous solution system suitable for use as a water- 
containing cleaning agent in the present invention, when the amount of the water-soluble binder is 1 to 7% 
based on the weight of the fiber sheet, it is possible to prepare a cleaning article having a wet tensile 
strength (200 g/25 mm or more) and a surface friction strength (60 strokes or more) enough to withstand 
practical use. 

20 Some plastic articles, for example, a lamp shade made of polycarbonate and a toilet stool made of A8S 
(acrylonitrile/butadiene/styrene copolymer), may suffer from damage when cleaned with a water-disinteg- 
rable cleaning article impregnated with the above-described cleaning agent. Studies have revealed that the 
damage is caused by an alkylene oxide adduct type surfactant and a certain kind of a monohydric alcohol 
or a polyhydric alcohol and its derivative as a solvent contained in the cleaning agent. 

25 The present inventors have further conducted extensive and intensive studies with a view to solving the 
above-described problems and, as a result, have found that a cleaning agent comprising a particular 
surfactant and two particular solvents does not damage a plastic, is excellent in the detergency and imparts 
a favorable gloss to the surface to be treated. 

Specifically, a cleaning agent having the following composition is suitable as a cleaning agent to be 

30 incorporated into the laminated sheet: 

(a) 0.01 to 5% by weight of at least one surfactant selected from the group consisting of alkyl glycosides, 
sugar fatty acid esters and amphoteric surfactants; 

(b) 1 to 30% by weight of at least one water-soluble solvent selected from the group consisting of 
monohydric alcohols, polyhydric alcohols and their derivative having a vapor pressure of 2 mmHg or 

35 higher at 20 °c. 

(c) 0.5 to 15% by weight of at (east one water-soluble solvent selected from the group consisting of 
ethylene glycol, propylene glycol, butanediol, glycerin and hexylene glycol; and 

(d) about 92 to 50% by weight of water. 

Among the components (a), the alkyl glycoside and sugar fatty acid ester are a sugar type nonionic 
40 surfactant and prepared by dehydrative condensation of a monosaccharide having a degree of polymeriza- 
tion of 1 to 10, a polysaccharide or a complex carbohydrate with an alcohol having 8 to 18 carbon atoms or 
a fatty acid. The sugar type nonionic surfactant is particularly preferably a compound represented by the 
following general formula (I) or (II): 

45 R-0-(Z) x (I) 



(Hi -C-OhiZ ( H ) 

II 

50 0 

In the above-described formulae, R is an alkyl or alkenyl group having 8 to 18 carbon atoms, preferably 
10 to 14 carbon atoms, Ri is an alkyl or alkenyl group having 7 to 17 carbon atoms, preferably 9 to 13 
55 carbon atoms, x is 1 to 10, preferably 1.2 to 3, n is 1 to 2 and Z is a sugar residue. Examples of the 
monosaccharide in the sugar residue include glucose, fructose, galactose, xylose, mannose, lyxose and 
arabinose and a mixture thereof, and examples of the disaccharide or higher polysaccharide in the sugar 
residue include maltose, xybiose, isomaltose, cellobiose, gentibiose, lactose, sucrose, nigerose, solanose, 
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raffinose, gentianose and melezitose and mixtures thereof. Glucose and fructose in the case of the 
monosaccharide and maltose and sucrose in the case of the disaccharide or higher polysaccharide are 
preferred as a sugar material from the viewpoint of availability and low cost. 

Examples of the amphoteric surfactant as other component (a) include amino acid, amido-amino acid, 
carbobetaine and sulfobetaine amphoteric surfactants. Betaine type surfactants represented by the following 
general formulae (III) and (IV) are particularly preferred from the viewpoint of solution stability: 



COO 0 (I) 



S0z e iN) 



In the above-described formulae, Ffe is an alkyl or alkenyl group having 8 to 18 carbon atoms, 
preferably 10 to 14 carbon atoms, R3 is an alkyl group having 1 to 4 carbon atoms, preferably 1 to 2 carbon 
atoms and R4 is an alkylene or hydroxyalkylene group having 1 to 6 carbon atoms. 

Among the surfactants, the alkylene oxide adduct type surfactant damages the surface of plastics. 
Therefore, the surfactant as the component (a) used in the present invention is limited to one not having 
any polyoxy alkylene group. 

The component (a) is incorporated in an amount of 0.01 to 5% by weight, preferably 0.1 to 5% by 
weight based on the composition. When the amount of incorporation of the component (a) is less than 
0.01% by weight, no sufficient detergency is attained. On the other hand, when the amount exceeds 5% by 
weight, there occur problems on stains accompanying wiping, stickiness, etc. 

In the present invention, two solvents are used. One of them is one or more solvents (b) selected from 
a monohydric alcohol, a polyhydric alcohol and its derivative having a vapor pressure of 266 Pa (2 mmHg) 
(20 0 C) or above and used in an amount of 1 to 30% by weight. Specifically, examples of the monohydric 
alcohol include ethyl alcohol, isopropyl alcohol, propanol, butanol, sec-butanol and tert-butanol. Examples of 
the polyhydric alcohol and its derivative include ethylene glycol monomethyl ether, propylene glycol 
monomethyl ether, dimethyl glycol, diethyl glycol and dimethyl diglycol. The solvents having a vapor 
pressure of 266 Pa (2 mmHg) (20 °C) or more bring about no damage to polycarbonate or ABS plastics. 
Further, these solvents are useful for removing oleaginous stains derived from sebum deposited on the hard 
surface. When the amount of incorporation of the component (b) is less than 1% by weight, the solvent 
exhibits no sufficient effect of removing an oleaginous stain. On the other hand, when the amount of 
incorporation exceeds 30% by weight, there occur problems on odor, stickiness, risk of fire. The amount of 
incorporation of the component (b) is preferably 5 to 1 5% by weight. 

The other solvent is at least one solvent (c) selected from ethylene glycol, propylene glycol, butanediol, 
glycerin and hexylene glycol and incorporated in an amount of 0.5 to 15% by weight. Most of the solvents 
having a vapor pressure of less than 266 Pa (2 mmHg) ('C) attack plastics. It has been proved that the 
solvents used as the component (c) do not attack polycarbonate or ABS plastics although they have a vapor 
pressure of 133 Pa (1 mmHg) (20 *C) or less and are nonvolatile. Examples of the function of the above- 
described solvents include an improvement in the effect of glazing the hard surface. When the amount of 
incorporation of the component (c) is less than 0.5% by weight, no sufficient glazing effect can be attained. 
On the other hand, when the amount is 15% by weight or more, the amount of the component remaining on 
the hard surface becomes large, which brings about problems such as stains accompanying wiping and 
stickiness. The amount of incorporation of the component (c) is preferably 2 to 10% by weight. 

The present invention will now be described by way of the following Examples, though the present 
invention is not limited to these only. 
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Example 1 

A toilet paper-like non-binder sheet having a basis weight of 25 g/m 2 was prepared from a conifer kraft 
paper as a raw material beaten so as to exhibit a CSF (Canadian standard freeness) of 680 ml by making 
5 use of the conventional paper making machine. 

One side of the prepared non-binder sheet was coated with sodium salt of a water-soluble carbox- 
ymethylcellulose (CMC 2200; a prodcut of Daicel Chemical Industries, Ltd.) so that the content thereof on 
that side is 5% (1 .25 g/m 2 ) based on the weight of the sheet. The coated sheet was dried to prepare an 
outer sheet containing sodium salt of CMC. 
w The outer sheet was subjected to the surface analysis of iron by means of an X-ray analyzer through 
the utilization of the crosslinking reaction between iron and CMC. As a result, it was found that the CMC 
content ratio between both sides of the outer sheet was 1 .93/1 in terms of the ratio of the CMC content of 
the coated side to that of the non-coated side. 

Separately, a toilet paper-like non-binder sheet for use as an inner layer having a basis weight of 40 
75 g/m 2 was prepared through the use of a similar paper making machine. 

The inner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
cause the coated side of each of the outer sheets to face the inner sheet on each side thereof and the 
resultant laminate was embossed (steel to steel embossing; 0.9 mm in the height of the protruded portion; 
the same shall apply to the following Examples and Comparative Examples) to prepare a laminated sheet 
20 having a three-layered structure and a basis weight of 90 g/m 2 (25/40/25). 

The resultant laminated sheet was impregnated with the following cleaning agent in an amount of 200% 
by weight based on the weight of the laminated sheet to prepare a-wet water-integrable cleaning article. 

Composition of cleaning agent 

25 



o polyoxyethylene alky I ether 


0.5% by weight 


average length of alky I chain: 


12 


average number of moles of added EO: 


7 


o benzalkonium chloride 


0.01% by weight 


o ethanol 


46% by weight 


o diethanolamine 


3% by weight 


o water 


the balance 



35 

The properties of the water-disintegrable cleaning article in a sheet form thus prepared were evaluated 
by the following methods. 

<Bonding strength between outer sheet and inner sheet) 

40 

The wet water-disintegrable cleaning article prepared above was cut into a strip having a width of 25 
mm and a length of 150 mm. The outer sheets were peeled off the inner sheet at one end in the 
longitudinal direction of the strip by above 15 mm. The peeled portion of each of the outer sheet and the 
inner sheet was fixed respectively to the two testpiece clamps and the bonding strength between the outer 
45 sheet and the inner sheet was measured at a tensile rate of 300 mm/mtn. 

(Peeling between laminated sheets) 

Wet water-disintegrable cleaning articles (size: 30 cm x 30 cm) were each folded into four, and the 10 
so folded cleaning articles were put on top of the other and placed in a container. The container was handed 
over to 50 housewives (panelists) for use in the cleaning of places associated with the residence to evaluate 
the peeling of the laminated sheets when the folded article is spread out during cleaning. 
The criteria for the evaluation are as follows. 

O: all the panelists (50 panelists) answered that no peeling of the laminated sheet was observed. 
55 @: more than 80% of the panelists (40 to 49 panelists) answered that no peeling of the laminated 
sheet was observed. 

A: 60% or more and less than 80% of the panelists (30 to 39 panelists) answered that no peeling 
of the laminated sheet was observed. 
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x: less than 60% of the panelists (29 panelists or less) answered that no peeling of the laminated 

sheet was observed. 
The results are shown in Table 1 . 

5 Comparative Example 1 

A wet water-disintegrable cleaning article was prepared in the same manner as that of Example 1 by 
sandwiching the inner sheet in between the outer sheets, each prepared in Example 1, except that the non- 
coated side of each of the outer sheets was caused to face the inner sheet on each side thereof and the 
jo resultant laminate was embossed (steel to steel embossing). The evaluation of the cleaning article thus 
prepared was conducted in the same manner as that of Example 1 . 
The results are shown in Table 1 . 

Table 1 

75 





Peeling between 
laminated sheets 


Bonding strength between outer 
and inner sheets (g/25 mm) 


Ex. 1 


O 


14 


Comp. Ex. 1 


X 


7 



Example 2 

25 

A toilet paper-like non-binder sheet having a basic weight of 25 g/m 2 was prepared from a conifer kraft 
paper as a raw material beaten so as to exhibit a CSF (Canadian standard freeness) of 680 ml by making 
use of the conventional paper making machine. 

One side of the prepared non-binder sheet was coated by spraying with sodium salt of a water-soluble 
30 carboxymethylcellulose (FT-3; a product of Sanyo-Kokusaku Pulp co. t Ltd.) dissolved in water in a 
concentration of 3% so that the content thereof at that side is 5% (1.25 m/m 2 ) based on the weight of the 
sheet. The coated sheet was dried to prepare an outer sheet containing sodium salt of CMC. 

The outer sheet was subjected to measurement of the CMC content ratio of the spray-coated side to 
the non-spray-coated side in the same manner as that of Example 1 and found to be 1 .3/1 . 
as On the other hand, a toilet paper-like non-binder sheet for use as an inner layer having a basis weight 
of 40 g/m 2 was prepared through the use of a similar paper making machine. 

The inner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
cause the spray-coated side of each of the outer sheets to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing) to prepare a laminated sheet having a 
40 three-layered structure and a basis weight of 90 g/m 2 (25/40/25). 

The resultant laminated sheet was impregnated with the following cleaning agent in an amount of 200% 
by weight based on the weight of the laminated sheet to prepare a wet water-disintegrable cleaning article. 

Composition of cleaning agent 



o polyoxyethylene alkyl ether 


0.5% by weight 


average length of alkyl chain: 


12 


average number of moles of added EO: 


7 


o benzalkonium chloride 


0.01% by weight 


o calcium chloride 


3% by weight 


o ethanol 


1 0% by weight 


o propylene glycol 


7% by weight 


o ion exchanged water 


the balance 



The properties of the water-disintegrable cleaning article in a sheet form thus prepared were evaluated 
in the same manner as that of Example 1. The wet tensile strength and surface friction strength of the 



8 



EP0 421 163 B1 



cleaning article were evaluated by the following methods. 
<Wet tensile strength) 

5 A water-disintegrable cleaning article in a sheet form impregnated with a cleaning agent was cut into a 
strip having a width of 25 mm and a length of 100 mm. Then, the strip was immediately subjected to 
measurement of the breaking strength by making use of a universal compression tensile tester (RTM-25 
manufactured by Orientec Corp.) under conditions of a tensile rate of 300 mm/min and a testpiece clamping 
distance of 50 mm. 

10 

(Surface friction strength) 

A tile plate having joints floint width: 3 mm) comprising tiles having a size of 24 mm x 24 mm arranged 
in 5 rows in the vertical direction and in 15 rows in the lateral direction was prepared, and the surface of the 
tite plate was wiped up in the lateral direction with a water-integrable cleaning article in a sheet form 
impregnated with a cleaning agent under a load of 1000 kg/m z at a stroke of 30 cm. 

The number of repetitive strokes necessary for a fluffy mass to remain on the tile plate due to fuzzing 
of the water-integrable cleaning article in a sheet form impregnated with a cleaning agent were regarded as 
the surface friction strength by supposing that one reciprocation of a stroke of 30 cm was one stroke. 
The results are shown in Table 2. 

Comparative Example 2 

A wet water-disintegrable cleaning article was prepared in the same manner as that of Example 2 by 
sandwiching the inner sheet in between the outer sheets, each prepared in Example 2, except that the non- 
spray-coated side of each of the outer sheets was caused to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing). The above-described evaluation was 
conducted on the cleaning article thus prepared. 
The results are shown in Table 2. 



Table 2 





Peeling between 
laminated sheets 


Bonding strength 
between outer and inner 
sheets (g/25 mm) 


Wet tensile strength 
(g/25 mm) 


Surface friction strength 
(number of strokes) 


Ex.2 


O 


13 


420 


100 


Comp. Ex. 2 


A 


7 


430 


109 



Example 3 

An aqueous CMC/Ca(CH 2 COO) 2 solution prepared by dissolving a mixture of sodium salt of carbox- 
45 ymethylcellulose (CMC1330; a product of Daicel Chemical Industries, Ltd.) with calcium acetate in water in 
respective concentrations of 3% and 0.75% was sprayed on only one side of a web (basis weight: 20 g/m 2 ) 
of a disintegrated and laminated conifer fluff pulp so that the amount of the aqeuous solution is 20% (4 
g/m 2 ) based on the web. The coated web was dried to prepare an outer sheet containing calcium salt of 
CMC (crosslinked binder). 

so The above-described outer sheet was subjected to measurement of the CMC content ratio of the spray- 
coated side to the non-spray-coated side in the same manner as that of Example 1 and found to be 1 .2/1 . 

Separately, polyvinyl alcohol (PVA-110; a product of Kuraray Co., Ltd.) was sprayed on one side of a 
web (basis weight: 20 g/m 2 ) of a disintegrated and laminated conifer fluff pulp only for the purpose of 
forming a sheet skeleton and then dried to prepare an inner sheet. 

55 The inner sheet thus prepared was sandwiched in between the above-prepared outer sheets so as to 
cause the spray-coated side of each of the outer sheets to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steet embossing) to prepare a laminated sheet having a 
three-layered structure and a basis weight of 90 g/m 2 (20/50/20). 



9 



EP 0 421 163 B1 



The resultant laminated sheet was impregnated with the same cleaning agent as that used in Example 2 
in an amount of 170% by weight based on the weight of the laminated sheet to prepare a wet water- 
disintegrable cleaning article. 

The properties of the cleaning article in a sheet form thus prepared were evaluated in the same manner 
s as that of Example 2. 

The results are shown in Table 3. 

Comparative Example 3 

jo A wet water-disintegrable cleaning article was prepared in the same manner as that of Example 3 by 
sandwiching the inner sheet in between the outer sheets, each prepared in Example 3, except that the non- 
spray-coated side of each of the outer sheets was caused to face the inner sheet on each side thereof and 
the resultant laminate was embossed (steel to steel embossing). The cleaning article thus prepared was 
evaluated in the same manner as that of Example 3. 

15 The results are shown in Table 3. 



Table 3 





Peeling between 
laminated sheets 


Bonding strength 
between outer and inner 
sheets (g/25 mm) 


Wet tensile strength 
(g/25 mm) 


Surface friction strength 
(number of strokes) 


Ex.3 


O 


12 


380 


88 


Comp. Ex. 3 


X 


7 


370 


85 



Examples 4 to 7 and Comparative Examples 4 to 12 

30 Laminated sheets prepared in the following Preparation Examples 1 to 5 were impregnated with 
cleaning agents having compositions specified in Table 4 to prepare water-disintegrable cleaning articles. 

The laminated sheets prepared in Preparation Examples 1 to 5 were cut into a size of 20 cm x 20 cm 
and impregnated with the cleaning agents in an amount of 200% (owf) based on the weight of the sheet. 
The resultant cleaning articles were evaluated by the following methods. 

35 

Preparation Examples on Laminated Sheet 
Preparation Example 1 

40 A toilet paper-like water-disintegrable sheet A having a basis weight of 25 g/m 2 and another sheet B 

having a basis weight of 40 g/m 2 were prepared from a conifer kraft pulp as a raw material beaten so as to 

exhibit a CSF value of 680 ml by making use of a cylinder Yankee machine. 

The prepared water-disintegrable sheet (A) having a basis weight of 25 g/m 2 was spray-coated with a 

water-soluble binder comprising sodium salt of carboxymethylceliulose (CMC 2280; a product of Daicel 
45 Chemical Industries, Ltd.) dissolved in water in a concentration of 0.5% so that the CMC content is 5% 

based on the weight of the sheet. The coated sheet was dried to prepare a CMC-containing sheet (C). 

The two CMC-containing sheets (C) having a basis weight of 25 g/m 2 thus prepared were used as the 

outer layer while a water-disintegrable sheet (B) having a basis weight of 40 g/m 2 was used as the inner 

layer to preapre a laminate. The surface coated with the binder of the outer layer faced the inner layer. The 
50 resultant laminate was embossed to prepare a laminated sheet of a three-layered structure having a basis 

weight of 90 g/m 2 (25/40/25). 

Preparation Example 2 

55 The water-disintegrable sheet (A) having a basis weight of 25 g/m 2 prepared in Preparation Example 1 
was spray-coated with a water-soluble binder comprising sodium salt of carboxymethylceliulose (CMC 
2280; a product of Daicel Chemical Industrial, Ltd.) dissolved in water in a concentration of 0.5% so that the 
CMC content is 3% based on the weight of the sheet. The coated sheet was further spray-coated with a 1% 
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aqueous calcium chloride solution so that the calcium chloride contant is 2% based on the weight of the 
sheet. The resultant laminate was dried to prepare a sheet (D) containing CMC and a calcium ion. 

The two sheets (D) containing CMC and a calcium ion and having a basis weight of 25 g/m 2 thus 
prepared were used as the outer layer while a water-disintegrable sheet (B) having a basis weight of 40 
5 g/m 2 prepared in Preparation Example 1 was used as the inner layer to prepare a laminate. The surface 
coated with the binder of the outer layer faced the inner layer. The resultant laminate was embossed to 
prepare a laminated sheet of a three-layered structure having a basis weight of 90 g/m 2 (25/40/25). 

Preparation Example 3 (Comparative) 

70 

The two water-disintegrable sheets (A) having a basis weight of 25 g/m 2 prepared in Preparation 
Example 1 were used as the outer layer while a water-disintegrable sheet (B) having a basis weight of 40 
g/m 2 prepared in Preparation Example 1 was used as the inner layer to prepare a laminate. The resultant 
laminate was embossed to prepare a laminated sheet of a three-layered structure having a basis weight of 
75 90 g/m 2 (25/40/25). 

Preparation Example 4 (Comparative) 

A toilet paper-like sheet (E) having a basis weight of 8 g/m 2 was prepared from a mixed raw material 
20 comprising 93% by weight of a beatened conifer kraft pulp used in Preparation Example 1 and a 7% by 
weight of a synthetic pulp of polyethylene [SWP® E-400; a product of Mitsui Petrochemical Industries, 
Ltd.] by making use of a cylinder Yankee machine. Similarly, a water-disintegrable sheet (F) having a basis 
weight of 74 g/m 2 was prepared from the above-described conifer kraft pulp as a raw material. 

Two sheets (E) and one sheet (F) prepared above were used as the outer layer and the inner layer, 
25 respectively, to prepare a laminate. The resultant laminate was heat-treated by means of a flat heat roller at 
150 *C to prepare a laminated sheet of a three-layered structure having a basis weight of 90 g/m 2 (8/74/84). 

Preparation Example 5 (Comparative) 

30 Two sheets (E) prepared in Preparation Example 4 and one sheet (F) prepared in Preparation Example 
4 were used as the outer layer and the inner layer, respectively, to prepare a laminate. The resultant 
laminate was heat-embossed by means of a heat roller having unevennesses at 150*C to prepare a 
laminated sheet of a three-layered structure having a basis weight of 90 g/m 2 (8/74/8). 

The emboss provided in the Preparation Examples 1 to 3 and 5 was a steel match emboss having an 

as emboss pattern depth of 0.9 mm. 

<Wet tensile strength) 

The wet tensile strength was measured by the method described in Example 2. 

40 

(Surface friction strength) 

The wet tensile strength was measured also by the method described in Example 2. 

45 (Practicality evaluation by panelists) 

The cleaning agent-impregnated sheets thus prepared as a cleaning article was handed over to 50 
housewives (panelists) for use in the cleaning a toilet to evaluate the strength of the cleaning articles. 
The criteria for the evaluation are as follows: 
50 o: at least 80% of the panelists (40 panelists) answered that the strength was excellent. 

@: 70 to 80% of the panelists (35 to 39 panelists) answered that the strength was excellent. 
A: 50 to 70% of the panelists (25 to 34 panelists) answered that the strength was excellent, 
x: less than 50% of the panelists (24 panelists or less) answered that the strength was excellent. 

55 (Water-disintegrable property) 

200 ml of tap water (20 *C) was placed in a 3-1 beaker and stirred (300 rpm) with a stirrer. A cleaning 
article cut into a size of 50 mm x 50 mm was put into this system. The resultant dispersion was poured at 
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once into a sieve having a size of 10 mm x 10 mm 60 sec and 90 sec after the cut cleaning article was put 
into the system to observe the state of the cleaning article caught in a net 1 of the sieve. 
The criteria for the evaluation are as follows: 

o: a small amount of the cleaning article 2 remains in lines or crossed portions of the net of the sieve 
5 (see Fig. 1A). 

A: the cleaning article 2 remains to such an extent that a half or less of the meshes of one sieve are 
covered (see Fig. 1B). 

x: the cleaning article 2 remains to such an extent that more than half of the meshes are covered 
(see Fig. 1C). 

70 

(Detergency (dirt caused by deposition of dust)> 

A white tile (20 cm x 20 cm) was allowed to stand on a shelf in a toilet room for 3 months. The surface 
of the shelf was mildly wiped with a cleaning article by hand to evaluate the detergency against dirt caused 
75 by deposition of dust. 

The criteria for the evaluation are as follows: 
o: a cleaning stripe was hardly produced. 
A: a cleaning stripe was produced to a small extent, 
x: a cleaning stripe was produced to a considerable extent. 

20 

(Detergency (oleaginous dirt)> 

Beef tallow was applied to a black tile (20 cm x 20 cm), and the surface of the tile was well wiped with 
a tissue paper. Water was repelled by a coating of the beef tallow provided on the surface of the tile. The 
25 surface was cleaned with a cleaning article, and water was spread on the surface of the black tile to 
compare the water repellency of the surface with that in the case of a normal tile. 
The criteria for the evaluation are as follows: 
o: the water repellency was equal to that of an uncoated tile. 
A: a small amount of the beef tallow coating remained unremoved. 
30 x: 30% or more of the beef tallow coating partially remained unremoved. 
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The evaluation results are given in Table 1 . 
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Results 

The emboss of the cleaning article prepared in Comparative Example 9 disappeared during cleaning 
work. The emboss of the cleaning article prepared in Comparative Example 6 disappeared when hermeti- 
5 cally sealed in an aluminum foil, stored at room temperature for 6 months and used for cleaning work. 

By contrast, in Examples 4, 5, 6 and 7 wherein water-disintegrable cleaning articles of the present 
invention were used, no emboss disappeared even when they were similarly stored at room temperature 
and stored for 6 months. 

w Example 8 

Cleaning agents (containing calcium chloride in an amount of 3%) listed in Tables 5 and 6 were 
prepared to evaluate damage to ABS resin, detergency and dirt residue uncleaned by the following 
methods. 

75 

(Method of evaluating damage to ABS resin) 

A test piece of an ABS resin (Mitsubishi-Monsanto Co., Ltd.) having a size of 230 mm x 35 mm x 2 mm 
is fixed onto the surface of a polyvinyl chloride pipe having a diameter of 267 mm as shown in Fig. 2 to 
20 give a strain of 0.74% as shown in Fig. 3. 

The strain is calculated by the following equation: 



25 Strain (%) = 1 ~ L x 100 

The strained ABS resin, i.e., stressed ABS resin, was cleaned 10 times (one reciprocation was regarded 
as one run) with the laminated sheet obtained in Example 2 weighing 1 g in the dry state impregnated with 
30 1.7 g of an aqueous cleaning agent solution and allowed to stand at 20 *C and 65% RH for 24 hr to 
evaluate the damage to ABS resin. 

The criteria for the evaluation are as follows: 
o: no abnormal phenomenon occurred, 
x: cracking occurred. 

35 

(Method of evaluating dirt residue uncleaned) 

The surface of a plastic was wiped five times to evaluate the dirt residue uncleaned. The criteria for 
evaluation are as follows: 
40 o: no double cleaning was needed. 
A: a slight cleaning stain remained, 
x: a cleaning stain remained. 

(Method of evaluating glazing effect) 

45 

The surfaces of the plastic and the tile were cleaned to evaluate surface gloss. The criteria for 
evaluation are as follows: 
o: gloss was observed. 
A: slight gloss was observed. 
50 x: no gloss was observed. 

(Method of evaluating detergency) 

The floor, wall, door, sash, toilet stool, lighting equipment, etc. of a general home were cleaned to 
55 evaluate the detergency. The criteria for the evaluation are as follows: 
o: 80% of the dirt was removed. 
A: 20 to 50% of the dirt was removed, 
x: scarcely any dirt was removed. 
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The evaluations of dirt residue uncleaned, glazing effect and detergency were conducted by impregnat- 
ing a laminated sheet prepared in Example 22 (dry weight: 2.6 g) with 5.0 g of the cleaning agent and 
wiping the sheet. 

The evaluation results are given in Table 1 . 
5 For comparison, the ingredients of the cleaning agent were varied, and the results are given in Table 6. 
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50 

Claims 

1. A water-disintegrable embossed laminated cleaning article in a laminated sheet form comprising a 
laminated sheet comprising an inner sheet in between outer sheets wherein the outer sheet has a 
55 water-soluble binder applied to the side thereof facing the inner sheet by spraying or coating wherein 
the basis weight of the outer sheet is 5 to 50 g/m 2 and the amount of use of the binder is 1 to 30 % by 
weight based on the dry weight of the outer sheet, wherein the embossed laminate is impregnated with 
a water-containing cleaning agent which comprises 8 to 50 % by weight of a water-soluble solvent and 
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92 to 50 % by weight of water and is incorporated in an amount of 100 to 250 % based on the weight 
of the sheet. 

2. A water-disintegrable cleaning article in a laminated sheet form according to claim 1, which further 
5 comprises 0.01 to 5 % by weight of a surfactant. 

3. A water-disintegrable cleaning article in a laminated sheet form according to claim 1 or 2, wherein the 
water-containing cleaning agent comprises: 

(a) 0.01 to 5 % by weight of at least one surfactant selected from the group consisting of alky I 
jo glycosides, sugar fatty acid esters and amphoteric surfactants; 

(b) 1 to 30 % by weight of at least one water-soluble solvent selected from the group consisting of 
monohydric alcohols, polyhydric alcohols and their derivatives having a vapor pressure of 2 mmHg 
or higher at 20 * C; and 

(c) 0.5 to 15 % by weight of at least one water-soluble solvent selected from the group consisting of 
75 ethylene glycol, propylene glycol, butanediol, glycerin and hexylene glycol. 

4. A water-disintegrable embossed laminated cleaning article in a laminate sheet form according to any of 
claims 1 to 3 comprising: 

a paper inner sheet; 

20 two outer sheets, each having an inner side and outer side, wherein each of said inner sides of said two 
outer sheets is laminated to said inner sheet with a (water-soluble binder) crosslinkable binder system, 
comprising a water-soluble polymer having a carboxyl group as the anionic group and a metal 
counterion selected from the group consisting of alkaline earth metals, manganese, zinc, cobalt, nickel 
and mixtures of the above with an alkali metal, to form a laminated sheet, and wherein said inner sides 

25 have been coated or sprayed with said (water-soluble) cross-linkable binder than said outer sides; 

and a water-containing cleaning agent incorporated into said laminated sheet comprising 8 to 50 % by 
weight of a water-soluble solvent and 92 to 50 % by weight of water, and wherein said water-containing 
cleaning agent is incorporated in an amount of 100 to 250 % based on the weight of said laminated 
sheet. 

30 

Patentanspruche 

1. In Wasser abbaubarer gepragter laminierter Reinigungsartikel in laminierter Blattform, umfassend ein 
laminiertes Blatt, umfassend ein inneres Blatt zwischen auBeren Blattern, worin das auBere Blatt ein auf 

35 die dem inneren Blatt gegenUberliegende Seite angewandtes wasserlosliches Bindemittel durch Spru- 
hen oder Beschichten besitzt, worin das Basisgewicht des auBeren Blattes 5 bis 50 g/m 2 und die 
Menge des Bindemittels 1 bis 30 Gew.-%, bezogen auf das Trockengewicht des auBeren Blattes, 
betragt, wobei das gepragte Laminat impragniert ist mit einem wasserenthaltenden Reinigungsmittel, 
umfassend 8 bis 50 Gew.-% eines wasserloslichen Losungsmittels und 92 bis 50 Gew.-% Wasser, und 

40 welches in einer Menge von 100 bis 250%, bezogen auf das Gewicht des Blattes, einverleibt ist. 

2. In Wasser abbaubarer Reinigungsartikel in laminierter Blattform nach Anspruch 1, welcher weiterhin 
0,01 bis 5 Gew.-% eines oberflachenaktiven Mittels enthalt. 

45 3. In Wasser abbaubarer Reinigungsartikel in laminierter Blattform nach Anspruch 1 oder 2, wobei das 
Wasser-enthaltende Reinigungsmittel umfaBt: 

(a) 0,01 bis 5 Gew.-% wenigstens eines oberflachenaktiven Mittels, ausgewahlt aus der Gruppe, 
bestehend aus Alkylglycosiden, Zuckerfettsaureestern und amphoteren oberflachenaktiven Mitteln; 

(b) 1 bis 30 Gew.-% wenigstens eines wasserloslichen Losungsmittels, ausgewahlt aus der Gruppe, 
so bestehend aus einwertigen Alkoholen, mehrwertigen Alkoholen und deren Derivaten mit einem 

Dampfdruck von 2 mm Hg oder hoher bei 20 'C; und 

(c) 0,5 bis 15 Gew.-% wenigstens eines wasserloslichen Losungsmittels, ausgewShlt aus der 
Gruppe, bestehend aus Ethylenglycol, Propylenglycol, Butandiol, Glycerin und Hexylenglycol. 

55 4. In Wasser abbaubarer gepragter laminierter Reinigungsartikel in laminierter Blattform nach einem der 
Anspruche 1 bis 3, umfassend: 
ein inneres Papierblatt; 

zwei auBere Blatter, die jeweils eine innere und auBere Seite aufweisen, worin jede der inneren Seiten 
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der beiden auBeren Blatter laminiert ist auf das innere Blatt mit einem (wasserloslichen Bindemittel) 
vernetzbaren Bindemittelsystem, umfassend ein wasserlosliches Polymer mit einer Carboxylgruppe als 
anionische Gruppe und ein Metallgegenion, ausgewahlt aus der Gruppe bestehend aus Erdalkalimetal- 
len, Mangan, Zink, Kobalt. Nickel und Mischungen der obigen mit einem Alkalimetall zur Ausbildung 
eines laminierten Blattes und wobei die inneren Seiten mit dem (wasserloslichen) vernetzbaren 
Bindemittel mehr beschichtet Oder besprOht sind als die auBeren Seiten; 

und ein Wasser-enthaltendes Reinigungsmittel, welches in das laminierte Blatt einverleibt ist, umfas- 
send 8 bis 50 Gew.-% eines wasserloslichen Losungsmittels und 92 bis 50 Gew.-% Wasser und wobei 
das Wasser-enthaltende Reinigungsmittel in einer Menge von 100 bis 250%, bezogen auf das Gewicht 
des laminierten Blattes, einverleibt ist. 

Revendications 

1. Article de nettoyage stratifie et gaufre\ desintegrable dans I'eau, sous forme d'une feuille stratifiee, 
comprenant une feuille stratifiee comportant une feuille interieure disposie entre des feuilles exterieu- 
res, la feuille exterieure comportant un liant soluble dans I'eau applique" sur sa face orientee vers la 
feuille interieure, par pulverisation ou enduction, le gram mage de la feuille exterieure etant de 5 a 50 
g/m 2 , et la quantity de liant employee, etant de 1 a 30 % en poids par rapport au poids a sec de la 
feuille exterieure, le stratifie gaufre* etant impregne avec un agent de nettoyage contenant de I'eau, 
comprenant de 8 a 50 % en poids d'un solvant soluble dans I'eau et de 92 a 50 % en poids d'eau, et 
incorpore selon une quantity de 100 a 250 % par rapport au poids de la feuille. 

2. Article de nettoyage desintegrable dans I'eau sous forme d'une feuille stratifiee selon la revendication 
1 , comprenant en outre de 0,01 a 5 % en poids d'un tensioactif . 

3. Article de nettoyage desintegrable dans I'eau sous forme d'une feuille stratifiee selon la revendication 1 
ou 2, 1'agent de nettoyage contenant de I'eau, comprenant : 

a) de 0,01 a 5 % en poids d'au moins un tensioactif choisi parmi les alkylglucosides, les esters 
d'acides gras derives de sucre et les tensioactif s amphoteres ; 

b) de 1 a 30 % en poids d'au moins un solvant soluble dans I'eau choisi parmi les monoalcools, les 
polyols et leurs derives ayant une pression de vapeur de 2 mmHg ou plus a 20 * C ; et 

c) de 0,5 a 15 % en poids d'au moins un solvant soluble dans I'eau choisi parmi ('ethylene glycol, le 
propylene glycol, le butanediol, la glycerine et I'hexylene glycol. 

4. Article de nettoyage desintegrable dans t'eau sous forme d'une feuille stratifiee selon I'une quelconque 
des revendications 1 a 3, comprenant : 

une feuille de papier interieure ; 

deux feuilles exterieures comportant chacune une face interieure et une face exterieure, chacune 
des faces interieures des deux feuilles exterieures etant stratifiee sur la feuille interieure a I'aide d'un 
systeme de liant reticulable (liant soluble dans I'eau), comprenant un polymere soluble dans I'eau a 
groupe carboxyle en tant que le groupe anionique, et un contre-ion metallique choisi parmi les metaux 
alcalino-terreux, le manganese.le zinc, le cobalt, le nickel et des melanges de ceux-ci avec un metal 
alcalin, pour former une feuille stratifiee, et dans lequel les faces interieures ont ete enduites ou 
pulverisees avec le liant reticulable (soluble dans I'eau) plus que les faces exterieures ; et 

un agent de nettoyage contenant de I'eau incorpore dans la feuille stratifiee, comprenant de 8 a 50 
% en poids d'un solvant soluble dans I'eau, et de 92 a 50 % en poids d'eau, et I'agent de nettoyage 
contenant de I'eau etant incorpore selon une quantite de 100 a 250 % par rapport au poids de la feuille 
stratifiee. 
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Fig. 1 



B 



\ 




19 



